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earlier stage and whether changes of MRI features are associated with
symptom changes.
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KNEE RELATED QUALITY OF LIFE IN PEOPLE WITH KNEE SYMPTOMS
FOLLOWING ANTERIOR CRUCIATE LIGAMENT RECONSTRUCTION: A
PRELIMINARY ANALYSIS
S.R. Filbay y, I.N. Ackerman z, T.G. Russell y, K.M. Crossley x. y The Univ. of
Queensland, Brisbane, Australia; zMelbourne EpiCtr., The Univ. of
Melbourne, Melbourne, Australia; x The Univ. of Queensland, Brisbane,
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Purpose: Anterior cruciate ligament reconstruction (ACLR) can result in
an early onset of osteoarthritis, limitations in function and participation
restrictions in young, active individuals. However, the inﬂuence of such
factors on health related quality of life is poorly understood. Therefore,
the objectives of this study were to:
(i) Evaluate knee related quality of life (Knee Injury and Osteoarthritis
Outcome Score [KOOS] QOL) in people with knee symptoms, 5 to 20
years after ACLR.
(ii) Compare knee related quality of life to population norms and pooled
data from a recent systematic review meta-analysis.
(iii) Explore relationships between KOOS QOL and other KOOS
subscales.
(iv) Investigate associations between participant characteristics (age,
gender, body mass index [BMI], revision surgery, return to sport status,
patient acceptable symptomatic state and follow up duration) and
KOOS QOL.
Methods: We conducted a preliminary analysis of the ﬁrst 85 par-
ticipants recruited into a larger study exploring health related quality
of life following ACLR. Participants with chronic knee pain, stiffness
or limitations in function following a hamstring or patellar tendon
autograph ACLR were recruited retrospectively from the surgical
records of three experienced orthopaedic knee surgeons. All patients
who had undergone ACLR 5 to 20 years ago were sent a letter of
invitation to participate in the study. Individuals with signiﬁcant
comorbidities or an inability to write in ﬂuent English were excluded.
To assist with including participants who were symptomatic, a pre-
viously published cut-off criteria was applied that excluded partic-
ipants who did not score equal to or less than the following cut-off
values for KOOS QOL and 2 of the 4 additional KOOS subscales: pain
 86.1, symptoms  85.7, ADL  86.8, sport/rec  85.0, and QOL 
87.5 (Englund et al. Arthritis Rheum. 2003). Participants completed
an online version of the KOOS and a demographic questionnaire. The
2-tailed Spearman rank correlation coefﬁcient (r) was used to
explore correlations between participant characteristics and KOOS
QOL scores.
Results: Eighty-ﬁve participants completed the KOOS at a mean 8.7
years (range, 5-20 years) after ACLR. The mean age of participants was
37 years (range 20-55). Participants were 49% female and reported a
mean BMI of 26.7 (range 20-43). Mean KOOS QOL scores were impaired
(mean 52.5, SD 18) compared to normative populations and previously
published pooled KOOS QOL data from 8 postoperative ACLR studies
(Figure 1). Analysis of the relationship between KOOS QOL and other
KOOS subscales revealed KOOS QOL was moderately correlated with
KOOS Pain (r ¼ 0.44, P < 0.001), KOOS Symptoms (r ¼ 0.43, P < 0.001),
and KOOS ADL (r ¼ 0.49, P < 0.001) subscales. A stronger correlation
was found between KOOS QOL and KOOS Sport/Rec subscales (r ¼ 0.63,
P < 0.001). The majority of participants had their surgery within the
ﬁrst 3 months following ACL injury (62%) and 20% underwent ACLR 6
months or more following injury. In total, 7 participants had undergone
a revision ACLR procedure (8.2%). Forty-four per cent of participants
returned to sport at the same or higher level than before ACL injury, 28%
returned to sport at a lower level than before injury, and 28% did not
return to competitive sport. Of those who did not return to competitive
sport, or returned at a lower level than prior to injury, 66% of individuals
reported that this was because of their knee. Poorer KOOS QOL out-
comes were associated with an increased BMI (r ¼ -0.42, P < 0.001),
more time since surgery (r ¼ -0.22, P ¼ 0.049) and a failure to return to
sport at the same or higher level as prior to ACL injury(r ¼ 0.29, P ¼
0.008). In contrast, revision ACLR (r ¼ 0.03, P ¼ 0.823), age (r ¼ -0.01, P
¼ 0.937) and gender (r ¼ -0.16, P ¼ 0.219) were not associated with
KOOS QOL scores. A majority (76%) of participants considered their
current knee state to be satisfactory. Being unsatisﬁed with one’scurrent knee state was signiﬁcantly related to poorer KOOS QOL (r ¼
0.43, P < 0.001).
Conclusions: This preliminary analysis was the ﬁrst to explore knee
related quality of life in people with knee symptoms 5 to 20 years fol-
lowing ACLR. We found that knee related quality of life was sub-
stantially impaired, compared to population norms and postoperative
ACLR populations. Years since surgery, BMI, return to sport status and
participant satisfaction with current knee state was associated with
knee related quality of life. Conversely, gender, age and revision surgery
does not appear to inﬂuence knee related quality of life outcomes.
Figure 1. Knee injury and Osteoarthritis Outcome Score (KOOS) mean
subscores for all participants (N¼85) compared with normative data
extracted from Paradowski et al 2006 (n ¼ 291; age, 18-54 years), Roos et
al 1999 (n ¼ 25; age, 37-50 years) and results of a random-effects meta-
analysis of 8 ACLR studies (5-16 year follow-up) extracted from Filbay et al
2013. All data are mean values. A lower score indicated poorer outcomes.
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EFFECT OF VIBRATORY PERCEPTION ON THE ANKLE JOINT IN
PATIENTS WITH MEDIAL KNEE OSTEOARTHRITIS
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Turkey; zRush Univ. Med. Ctr., Chicago, IL, USA
Purpose: Afferent somatosensory function, including vibratory per-
ception, has been shown to be reduced in patients with knee osteo-
arthritis (OA). Moreover, both dynamic knee joint loading and structural
severity of disease have been shown to be associated with vibratory
perception threshold (VPT) in knee OA. We hypothesized that there is a
comparable association between VPT and narrowing of joint space
width (JSW) in the ankle over time. Here we evaluated the effect of
baseline vibratory perception on the rate of joint space narrowing in
ankle joints of subjects who have medial knee OA, but no intrinsic foot
disease.
Methods: Participants in a previously reported prospective 36 month
double blind randomized controlled study to assess lateral wedge
orthoses were studied (n¼109). Enrollment criteria required that they
have predominant medial compartment radiographic OA (Kellgren-
Lawrence grades 2-3), knee pain of at least 30mm pain of a 100 mm
visual analog scale while ambulating, have essentially neutral
mechanical alignment, and have no intrinsic foot disease. Image J
software (US NIH, Bethesta, MD, http://rsbweb.nih.gov/ij/) was used to
quantify the narrowest joint space width (JSW) of the ankles medially
and laterally, according to a validated method (CORR, 467:2083, 2009).
Baseline VPT was determined by timing the duration of perception
using a 128Hz tuning fork placed on the bony prominence of the 1st
metatarsophalangeal joint.
Results: 42 patients completed the study. Of these, 35 had baseline VPT
available. Baseline VPT was 135 seconds (meanSD). Baseline JSW
(meanSD ankle) was 2.570.45 mm and 2.430.52 mm, medially and
laterally, respectively. MeanSD change in JSW at 36 months was
-0.070.31 mm and -0.060.26mm medially and laterally, respectively
(JSW at the 36th month minus baseline JSW). There was a signiﬁcant
relationship between baseline VPT and the magnitude of change in JSW
at 36months at the ankle joint space measured laterally (Figure 1), such
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JSW of the lateral ankle joint (Pearson’s r¼0.37, p¼0.03). No signiﬁcant
relationship was observed between VPT and change in medial ankle
joint space width (Pearson’s r¼0.27, p¼0.12).
Conclusion: In patients with medial knee OA but no intrinsic foot dis-
ease, worse VPT at baseline is associated with more rapid narrowing of
JSW in ankles laterally. This suggests that these subjects function with
the foot and anklemore towards themidline of the body with the ankle/
subtalar joint complex everting to allow for foot compensation. This is
consistent with current theories that those with medial knee OA have a
more varus attribute to the lower leg and foot. Mechanistic studies are
needed to determine whether rearfoot varus compensation is produc-
ing excessive valgus loads across the ankle joint leading to joint space
narrowing.
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SUSTAINABILITY OF EFFECTS OF LAND-BASED EXERCISE ON PAIN
AND PHYSICAL FUNCTION FOR OSTEOARTHRITIS OF THE KNEE:
SYSTEMATIC REVIEW AND META-ANALYSIS
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Purpose: To determine whether effects of therapeutic land-based
exercise on self-reported pain and physical function are sustainable
among patients with knee osteoarthritis (OA).
Methods: A systematic review and meta-analysis was conducted. Five
databases were searched from their inception until May 2013. All
randomised controlled trials (RCTs) recruiting people with knee OA and
comparing some form of land-based therapeutic exercise (as opposed to
exercises conducted in thewater) with a non-exercise or non-treatment
(or waiting list) intervention were included. Programs could be
designed and supervised by physiotherapists or other professionals, or
provided as a home program with minimal monitoring. Studies that
compared one type of exercise program to another exercise program,
provided an exercise program to all treatment allocations (and eval-
uated the added beneﬁt of an electrophysical agent, prescribed drug or
hydrotherapy), compared exercise with manual therapy, provided all
study participants with a ﬁxed dose of NSAIDs throughout the study
period, or compared programs of varying intensities, were excluded.Three teams, each comprising two review authors, independently
screened the selected studies for inclusion (33% of the retrieved studies
screened per team). Disagreements were resolved through consensus,
or, if no agreement could be reached, a ﬁnal determinationwasmade by
the lead author (MF). Each team assessed another team’s included
studies and conﬁrmed suitability for inclusion, after which data were
extracted and methodological quality assessed. We assessed the risk of
bias according to the following domains: random sequence generation,
allocation concealment, blinding of participants and personnel, blind-
ing of outcome assessment, handling of incomplete outcome data
(intention to treat analysis) and selective outcome reporting (evidence
of trial registration). Studies were considered to have an overall low risk
of bias if four of the six criteria were met. All analyses were conducted
on continuous outcomes. Results were pooled using standardised mean
differences (SMD) and a random effects model to calculate treatment
effect sizes from either the change scores from baseline to follow-up
(deﬁned as 6 weeks to 6 months after the cessation of monitored
treatment) or from the follow-up score alone, and their respective
standard deviation (SD) scores.
Results: Of the 60 included RCTs, 15 studies (1,908 participants) pro-
vided sustainability data for pain and 14 studies (1875 participants)
provided sustainability data for self-reported physical function. The
mean follow-up time (after the cessation of the intervention) of the
included studies was 3.3 (SD 1.4) months. There were marked differ-
ences between the included studies in treatment delivery mode; nine
evaluated supervised class-based exercise, four evaluated home exer-
cise programs with varying levels of monitoring, while two evaluated
exercise therapy provided individually to the patient by a
physiotherapist.
Pooling the results demonstrated that the reduction in knee pain
afforded by land-based exercise therapy was sustained 6 weeks to 6
months after the cessation of therapy, with an SMD of -0.24 (95% CI
-0.13 to -0.36); heterogeneity (I2) ¼ 28%. Similarly, the improvement in
physical functionwith exercise therapy was sustained at follow-up with
an SMD of -0.18 (95% CI -0.08 to -0.27); heterogeneity was negligible, I2
¼ 9%. Restricting the pooled analyses to the nine RCTs (1,482 partic-
ipants) evaluated as having a low risk of bias does not markedly change
the results for pain (SMD -0.23 (95% CI -0.07 to -0.38), I2 ¼ 50%) or for
self-reported physical function (SMD -0.20 (95% CI -0.09 to -0.30), I2 ¼
0%).
Conclusions: The positive effects of mostly class or home-based ther-
apeutic exercise on self-reported pain and physical function among
people with symptomatic knee OA are sustained at least 6 weeks to 6
months after the cessation of the monitored program.
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HIGHER BODY MASS INDEX IS NOT ASSOCIATEDWITH PROGRESSIVE
HAND OSTEOARTHRITIS
K. Magnusson y,z, B. Slatkowsky-Christensen x, D. van der Heijde k,x,
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Purpose: A higher bodymass index (BMI) is a risk factor for progression
of structural damage in osteoarthritis (OA) of the knee. Wewould like to
investigate if this same relationship is present in patients with hand OA.
Our aim was to study the association between BMI in early adulthood
and development of hand OA as well as the relation between BMI and
development of OA in joints previously unaffected in patients with
established hand OA.
Methods: In total 176 participants (161 women, mean (SD) age 61.5
(5.8) years) from the Oslo hand OA cohort underwent a baseline
examination in 2001-03, of whom 104 attended a follow-up examina-
tion in 2008-09. At both time points, they underwent measurements of
height and weight (used for BMI calculation kg/ m2) and conventional
hand radiographs. They also completed a questionnaire, inwhich height
and weight at the age of 25 years were self-reported. The distal and
proximal interphalangeal, metacarpophalangeal and ﬁrst carpometa-
carpal joints in both hands were scored according the Kellgren-Law-
rence scale (grade 0-4). Mild hand OAwas deﬁned as Kellgren-Lawrence
grade (KLG) 2, whereasmoderate/severe hand OAwas deﬁned as KLG 3-
4. First, we examined the association between BMI and incident hand
OA during the period from 25 years of age to the baseline examination,
